Sclerosing stromal tumour (SST) of the ovary is an extremely rare and benign ovarian neoplasm, accounting for 6% of the sex cord stromal ovarian tumours subtype. Usually, it is found during the second and third decades of life. Patients commonly present with pelvic pain, a palpable pelvic mass or menstrual irregularity. We report a case of a 20-year-old woman reporting of mild pelvic pain, with normal laboratory data. On imaging examinations, a large right adnexal tumour was found, with features suggesting an ovarian sex cord tumour. The patient underwent right salpingo-oophorectomy, diagnosing a SST of the ovary. This paper also reviews the literature, and emphasises the typical pathological and imaging characteristics of these rare benign ovarian lesions, and their impact, in a conservative surgery.
SUMMARY
Sclerosing stromal tumour (SST) of the ovary is an extremely rare and benign ovarian neoplasm, accounting for 6% of the sex cord stromal ovarian tumours subtype. Usually, it is found during the second and third decades of life. Patients commonly present with pelvic pain, a palpable pelvic mass or menstrual irregularity. We report a case of a 20-year-old woman reporting of mild pelvic pain, with normal laboratory data. On imaging examinations, a large right adnexal tumour was found, with features suggesting an ovarian sex cord tumour. The patient underwent right salpingo-oophorectomy, diagnosing a SST of the ovary. This paper also reviews the literature, and emphasises the typical pathological and imaging characteristics of these rare benign ovarian lesions, and their impact, in a conservative surgery.
BACKGROUND
Sclerosing stromal tumours (SSTs) of the ovary are rare benign neoplasms, corresponding to 6% of all sex cord stromal tumours. 1 2 The majority of these neoplasms affect patients in the second and third decades of life. 2 SSTs show unique pathological and radiological features that distinguish them from other ovarian stromal tumours. 3 The presentation is unspecific in most patients and frequently related to an adnexal mass. 4 These typical characteristics of SSTs are essential to enhance the benign nature of these neoplasms and to strength the possibility of a conservative surgery with fertility sparing.
CASE PRESENTATION
A 20-year-old woman, recently married, presented to us with a 6-week history of intermittent mild pelvic pain. There was no relevant previous medical history.
On initial examination, the gynaecological evaluation was normal, but on digital rectal examination, an anterior and partially mobile mass was felt, bulging the anterior rectal wall.
The patient was initially investigated in an outpatient clinic with ultrasound, which detected a solid lesion with a long axis of 80 mm in the right adnexal region, but it was not possible to determinate if the origin was adnexal or exophytic uterine.
INVESTIGATIONS
Laboratory findings, including tumour markers, such as CA-125 and α-fetoprotein, and human chorionic gonadotropin, were normal.
A new gynaecological ultrasound was carried out with transabdominal and transvaginal evaluation, identifying a solid hypoechoic tumour with regular borders, measuring 78 mm of major axis, probably in the dependence of the right ovary ( figure 1A ). Colour Doppler examination revealed the presence of multiple vessels inside the lesion, more numerous at the periphery and extending to its central portion ( figure 1B, C) . The uterus and the left ovary were normal. A small amount of ascites was present.
To further characterise this lesion, MR was performed, revealing an ovoid solid tumour associated with the right ovary, with regular contours, measuring 80 mm of major axis. On T1-weighted images, this lesion was homogeneous, with low signal intensity (arrows) (figure 2A). On T2-weighted images, this mass was heterogeneous, with predominant areas of hypointensity and small areas with hyperintensity (figure 2B,C). On T1-weighted and T2-weighted images, the lesion revealed a thin, lowintensity rim surrounding the mass (figure 2A-C). Dynamic contrast-enhanced MRI demonstrated an avid early enhancement with pseudolobular pattern, starting on the peripheral portion of the 
DIFFERENTIAL DIAGNOSIS
The differential diagnosis of SSTs includes other sex cord stromal tumours including fibromas, thecomas, steroid cell tumours (lipid cell tumours), metastases and malignant epithelial ovarian tumours. Fibromas and thecomas usually show low signal intensity on T2-weighted imaging, and slow and prolonged enhancement on dynamic contrast MRI. Lipoid cell tumours commonly manifest as a small mass with hyperintense areas on T1-weighted images due to abundant intracellular lipid. Ovarian metastases and malignant epithelial tumours usually occur in older patients, and on dynamic enhanced MRI these lesions commonly show restricted diffusion and display more aggressive behaviour.
TREATMENT
The patient underwent right salpingo-oophorectomy with intraoperative consultation.
OUTCOME AND FOLLOW-UP
Macroscopic examination of the surgical specimen described the complete substitution of the right ovary by a capsulated tumour, with firm consistency, presenting yellowish nodular peripheral components and an oedematous central portion, with 76 mm of longest axis (figure 5). The right fallopian tube was normal.
Microscopic examination revealed a pseudolobular pattern in which cellular nodules were separated by areas of densely collagenous or oedematous connective tissue that contained fewer cells ( figure 6A ). The cellular nodules were an admixture of collagen-producing spindle cells and lipid-containing round or ovoid cells without atypia and with prominent thin-walled vessels (figure 6B).
The ascitic fluid did not contain malignant cells. The final pathological diagnosis was SST of the right ovary. The patient recovered from surgery without complications and stayed asymptomatic after 10 months of follow-up.
DISCUSSION
Eight percent of ovarian neoplasms are due to ovarian sex cord stromal tumours. These tumours are classified as granulosa stromal cell tumours, Sertoli's stromal tumours, steroid cell tumours (lipid cell tumours) and other types. Ovarian granulosa stromal cell tumours are subdivided as granulosa cell tumours, thecomas, fibromas and SSTs. 3 5 SSTs represent only 6% of ovarian sex cord stromal tumours. 1 2 SSTs are a particularly benign subtype of ovarian sex cord stromal tumour, described by Chalvardjian and Scully in 1973, 6 with specific and individual pathological and radiological features that distinguish them from other stromal tumours. 3 Around 80% of SSTs affect young women in the second and third decades of life, unlike the other types of stromal tumours, which are more common in the fifth and sixth decades. 2 6 Usually, SSTs present as pelvic pain, menstrual irregularity and non-specific symptoms associated with the ovarian mass. Although these tumours are usually hormonally inactive, they may have oestrogenic and, infrequently, androgenic effects. 4 7 They may, rarely, present with ascites. Figure 2 MRIs revealed an ovoid solid tumour associated with the right ovary, with regular contours, measuring 8 cm of major axis. (A) On axial T1-weighted MRIs, the tumour was homogeneous hypointense (arrows). On (B) sagittal and (C) axial T2-weighted MRIs, this mass was heterogeneous with predominant areas of hypointensity and small areas with hyperintensity (arrows). On both, T1-weighted and T2-weighted images, the lesion revealed a thin, low-intensity rim surrounding the mass. A small amount of pelvic ascites was found (*). The uterus and left ovary were normal. A and B) . Over time, the tumour showed a progressive centripetal and prolonged enhancement, except in small scattered areas of the cysts and clefts (C and D).
In the revised literature, the majority of SSTs were unilateral lesions, and all were benign. 9 Histologically, SSTs were described by Chalvardjian and Scully as lesions with a characteristic pseudolobular pattern, constituted by heterogeneous cellular nodules composed of an admixture of collagen-producing spindle cells and lipidcontaining round or ovoid cells, without atypia, showing intranodular collagenous sclerosis-'sclerosing stromal tumour'. Oedematous and collagenous hypocellular areas and fibrosis are found between these cellular nodules. SSTs also demonstrate a typical exuberant vascularisation. 1 3 10 On ultrasound, SSTs appear as large round masses, predominantly solid, with small central hypoechoic areas, in the affected adnexal region. Doppler evaluation shows numerous vessels, with peripheral predominance directing to the lesion's inner portion, assuming a 'spoke-wheel' aspect. 5 On MRI, SSTs appear as large and well-circumscribed solid heterogeneous masses. On T2-weighted images, these tumours are heterogeneous, showing predominant isointense to hypointense solid components, and small hyperintense cystic areas. On T1-weighted images, they appear homogeneously hypointense. On T2-weighted and T1-weighted images, a thin hypointense peripheral line is seen, which represents the stretched ovarian cortex. On dynamic contrast-enhanced images, these masses demonstrate an early and avid peripheral enhancement with centripetal distribution over time, reflecting the peripheral rich cellularity and vascularity, and the inner collagenous hypocellularity typical of these lesions.
Since SSTs of the ovary are rare benign tumours that occur mainly in young women, it is essential to be aware of their characteristic imaging features in order to perform a conservative surgery with fertility sparing.
Very few studies have been published about long-term follow-up and fertility outcomes of postsurgery SSTs. Those studies that are available emphasise the benign nature of these neoplasms, the impact on a fertility sparing surgery and the absence of reported SST recurrences. [13] [14] [15] Learning points ▸ Sclerosing stromal tumours (SSTs) of the ovary are benign and extremely rare ovarian neoplasms. ▸ The majority of SSTs occur in the second and third decades of life, with unspecific symptoms. ▸ SSTs have distinctive histological features that reflect on characteristic imaging findings. ▸ The familiarity with typical imaging presentation of SSTs allows the accurate preoperative diagnosis of these benign tumours and enables a less invasive surgery with fertility preservation. Figure 4 On diffusion study, the lesion showed hypointensity on high b values (b=1000) (A), and hyperintensity on ADC map (B), demonstrating no restricted diffusion. Figure 5 Macroscopic examination of the surgical specimen described a capsulated tumour, with firm consistency, presenting yellowish nodular peripheral components and an oedematous central part, 76 mm on its largest dimension. 
